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(54) MICROWAVE HEATING DEVICE 

(57) A microwave heating apparatus includes a 
heating chamber 3 for accommodating an item 2 to be 
heated; a microwave generator 1 1 for radiating micro- 
waves to the heating chamber 3. and a vapor generator 
12 for supplying vapor to the heating chamber 3. The 
heating chamber 3 includes regenerating plates 28a 
and 28b for generating and regenerating heat when 
radiated by the microwaves from the microwave gener- 
ator 11 , thereby reducing dew condensation caused by 
the vapor in the heating chamber 3. 
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Description 
TECHNICAL FIELD 

[0001] The present Invention relates to a microwave 
heating apparatus for quickly heating and cooking food 
while maintaining the quality of the food. 

BACKGROUND ART 

[0002] Figure 22 shows a structure of a conventional 
microwave heating apparatus including a vapor genera- 
tor. 

[0003] A main body 1 of the microwave heating appa- 
ratus (hereinafter, referred to simply as the "main body 
1 "} includes a heating chamber 3 for accommodating an 
item 2 to be heated (hereinafter, referred to simply as 
the "item 2"), a magnetron 4 provided outside the heat- 
ing chamber 3, and a vapor generator 5 for generating 
vapor 10 to be supplied to the heating chamber 3. The 
vapor generator 5 includes a vapor generating chamber 
6 and a water supply tank 7 In communication with the 
vapor generating chamber 6. 

[0004] The item 2 is heated for cooking by microwaves 

8 generated by the magnetron 4 and the vapor 1 0 sup- 
plied to the heating chamber 3 from the vapor generat- 
ing chamber 6. The vapor generating chamber 6 
generates heat by an electric current induced by an 
induction heating coil 9 and thus generates the vapor 
10. 

[0005] By heating the Item 2 using both the micro- 
waves 8 and the vapor 10. the moisture is maintained in 
the item 2 more than in the case where only the micro- 
waves 8 is used for heating. Moreover, the vapor 10 
heats the item 2 uniformly and thus more satisfactorily. 
[0006] However, the conventional microwave heating 
apparatus has the following problems. 
[0007] The microwave heating apparatus requires 2 to 
4 minutes to start up, i.e., from the time the induction 
heating coil 9 is activated until the vapor 10 is gener- 
ated, as shown in Figure 23. This prolongs the cooking 
time. For 1 to 2 minutes after the induction heating coll 

9 is deactivated, the vapor 10 is still being supplied to 
the heating chamber 3. This can cause some danger 
when taking the cooked item 2 out from the heating 
chamber 3. 

[0008] Furthermore, when the vapor 10 is supplied to 
the heating chamber 3, the vapor 10 contacts the walls 
of the heating chamber 3 and thus generates dew con- 
densation. The microwaves 8 are absorbed by the dew 
condensation, thereby causing non-uniformity in the 
electric wave distribution in the heating chamber 3. 
Thus, uniform heating by the microwaves 8 is not real- 
ized. 

[0009] The dew condensation also tends to de-sani- 
tize the heating chamber 3. 

[0010] The present invention has an objective of pro- 
viding a microwave heating apparatus for heating and 



cooking an item by reducing the dew condensation in a 
heating chamber. 

[001 1] The present invention has another objective of 
providing a microwave heating apparatus for heating 

5 and cooking an item, which supplies high-speed vapor 
corresponding to the microwaves so as to realize 
quicker cooking, more safety in removing the cooked 
Item with no vapor remaining In the heating chamber, 
and a reduction In dew condensation in the heating 

10 chamber. 

DISCLOSURE OF THE INVENTION 

[0012] According to one aspect of the invention, a 

15 microwave heating apparatus includes a heating cham- 
ber for accommodating an item to be heated; a micro- 
wave generator for radiating microwaves to the heating 
chamber, and a vapor generator for supplying vapor to 
the heating chamber. The heating chamber includes a 

20 regenerating plate for generating and regenerating heat 
when radiated by the microwaves from the microwave 
generator, thereby reducing dew condensation caused 
by the vapor in the heating chamber. 
[0013] In one embodiment of the invention, the vapor 

25 generator includes an excitation coil provided outside a 
vapor generating chamber and a metal body provided 
inside the vapor generating chamber which is made of 
one of foam and fiber. Water from a water supply tank is 
drip-fed onto a top end of the metal body. 

30 [0014] In one embodiment of the invention, the regen- 
erating plate is provided on at least one of top, bottom, 
left, right and inner rear walls included in the heating 
chamber. 

[001 5] In one embodiment of the invention, the regen- 

35 erating plate Is on at least one of an upper position and 
a lower position with respect to a position at which the 
Item to be heated is located in the heating chamber. 
[0016] In one embodiment of the invention, a micro- 
wave heating apparatus further Includes a control sec- 

40 tlon for pre-heating the regenerating plate to a 
prescribed terhperature by operating the microwave 
generator prior to a supply of the vapor to the heating 
chamber from the vapor generator. 
[0017] In one embodiment of the invention, a vapor 

45 spraying outlet is provided for releasing the vapor 
upward from a lower position in the heating chamber. 
[0018] In one embodiment of the invention, supporting 
plate Is provided for covering a side wall of the heating 
chamber and supporting ends of the regenerating plate. 

50 and the regenerating plate has a vapor direction guide 
formed thereon for releasing the vapor upward to a posi- 
tion corresponding to a vapor spraying outlet formed at 
a lower position of the side wall of the heating chamber. 
[001 9] In one embodiment of the invention, a length of 

55 the regenerating plate in a depth direction is shorter 
than a length of the heating chamber In the depth direc- 
tion, and the heating chamber Is structured so that air 
warmed by cooling a magnetron of a microwave gener- 
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ator flows in through a gap between at least one of the 
walls of the heating chamber and the regenerating plate 
which is set in the heating chamber. 
[0020] In one embodiment of the invention, a vapor 
spraying outlet formed at the lower position on a side 5 
wall of the heating chamber is connected to an outlet of 
a boiler of the vapor generator, and a lower level of the 
vapor spraying outlet is lower than a lower level of the 
outlet of the boiler. 

[0021 ] In one embodiment of the invention, the regen- io 
erating plate includes a plate formed of one of ceramics 
or porcelain and a glaze layer formed on a surface of the 
plate, the glaze layer generates heat when radiated by 
the microwaves, and the plate regenerates the heat 
which is generated by the glaze layer. is 
[0022] In one embodiment of the invention, a micro- 
wave heating apparatus further includes a control sec> 
tion for pre-heating the heating chamber to a first target 
temperature by operating the microwave generator prior 
to the generation of the vapor generator when detecting 20 
a pre-heating start instruction while being in a wait 
state, and also for pre-heating the heating chamber to a 
second target temperature which is lower than the first 
target temperature when not detecting any action during 
a prescribed time period. 2s 
[0023] In one embodiment of the invention, the vapor 
generating chamber includes a diffusive member for dif- 
fusing water drip-fed from the water supply tank. 
[0024] In one embodiment of the invention, the diffu- 
sive member Includes an end surface diffusive member 30 
provided at an end surface of the metal body and an 
outer peripheral wall diffusive member provided on an 
outer peripheral wall of the metal body. 
[0025] In one embodiment of the invention, the outer 
peripheral wall diffusive member is formed of long-fiber 35 
assembly having an ability of absorbing liquid and an 
ability of retaining liquid. 

[0026] In one embodiment of the invention, the metal 
body includes a hollow space. A shaft member is 
inserted into the hollow space for preventing water drip- 40 
fed from the water supply tank from flowing down from 
the hollow space without being vaporized. 
[0027] In one embodiment of the invention, the shaft 
member is a rolled cylindrical member which has a suf- 
ficient spring property to vary an outer diameter thereof. 45 
[0028] In one embodiment of the Invention, the vapor 
generator is structured so as to pump the water up into 
the water supply tank by a pump through a water 
processing material cartridge attached to the water sup- 
ply tank. so 
[0029] In one embodiment of the invention, a micro- 
wave heating apparatus further includes a control sec- 
tion for determining time to exchange the water 
processing material cartridge based on the operation 
time of the vapor generator or the operation time of the 55 
pump for pumping up the water from the water supply 
tank, or the result of accumulation of amount of supplied 
water, and for notifying the time to exchange. 



[0030] In one embodiment of the invention, a micro- 
wave heating apparatus further includes a control sec- 
tion for stopping the operation of the pump by detecting 
that the time to exchange the water processing material 
cartridge is approaching and for allowing the operation 
of the pump only during a prescribed time period by 
detecting an input operation for instructing a re-start 
while the operation of the pump is stopped. 
[0031] In one embodiment of the invention, a micro- 
wave heating apparatus further includes an input device 
for inputting a set value for the time to exchange the 
water processing material cartridge. 
[0032] In one embodiment of the invention, a micro- 
wave heating apparatus further Includes a control sec- 
tion for notifying water supply when a water level 
detector detects that a water level In the water supply 
tank has reached a detection level and for still continu- 
ing the operation of the vapor generator for a prescribed 
time period. 

[0033] In one embodiment of the invention, the water 
level detector includes a float having a burled magnet 
mounted in the water supply tank and a lead switch pro- 
vided at a position separated from the water supply 
tank 

[0034] In one embodiment of the invention, the detec- 
tion level is above an inlet of the water processing mate- 
rial cartridge attached to the water supply tank. 
[0035] In one embodiment of the invention, a waste 
water tank Is provided at a lower position of a main body 
of the microwave heating apparatus for receiving water 
from the dew condensation in the heating chamber and 
the water discharged from the boiler of the vapor gener- 
ator. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0036] 

Figure 1 is an external view of a microwave heating 
apparatus in an example according to the present 

invention. 

Figure 2 is a left side view of the microwave heating 
apparatus shown in Figure 1 . 

Figure 3 is a cross-sectional view of the microwave 
heating apparatus shown In Figure 1 seen from the 
front skle thereof. 

Figure 4 is an isometric view of a heating chamber 
of the microwave heating apparatus shown in Fig- 
ure 1 in the state where conponents are removed. 

Figure 5 is an exploded isometric view of the com- 
ponents of the heating chamber. 

Figure 6 is an isometric view of the heating cham- 
ber in the state where the components are assem- 
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bled. 

Figure 7 is a cross-sectional view of a regenerating 
plate. 

Figure 8 is a view illustrating the structure of a 
vapor generator. 

Figure 9 Is a view illustrating the structure of a boiler 
of the vapor generator. 

Figure 10 shows a configuration of an electric cir- 
cuit mounted in a main body of the microwave heat- 
ing apparatus. 

Figure 11 is a timing diagram of a pre-heating and 
stand-by routine. 

Figure 12 shows an operational tinning of a cooking 
processing routine. 

Figure 13 shows another operational timing of a 
cooking processing routine. 

Figure 14 shows still another operational timing of a 
cooking processing routine. 

Figure 15 shows yet another operational timing of a 
cooking processing routine. 

Figure 16 is a flowchart of a cartridge exchange 
time notification routine. 

Rgure 17 is a flowchart of a safety routine. 

Figure 18 is a view illustrating the state where a 
water processing material cartridge Is not mounted. 

Figure 19 is a flowchart of another cartridge 
exchange time notification routine. 

Rgure 20 a flowchart of still another cartridge 
exchange time notification routine. 

Figure 21 Is a flowchart of a water supply time noti- 
fication routine. 

Figure 22 Is a view illustrating a structure of a con- 
ventional microwave heating apparatus. 

Figure 23 is a timing diagram of cooking processing 
of the conventional microwave heating apparatus. 

BEST MODE FOR CARRYING THE INVENTION 

[0037] Hereinafter, the present invention will be 
described by way of illustrative examples with reference 
to the accompanying drawings. 



[0038] As shown in Figures 1 , 2 and 3, a main body 1 
of a microwave heating apparatus 100 (hereinafter, 
referred to simply as the "main body 1 includes a heat- 
ing chamber 3 for accommodating an item 2 to be 
5 cooked (hereinafter, referred to simply as the "item 2"), 
a microwave generator 11 for radiating microwaves 
toward the heating chamber 3, and a vapor generator 
12 for generating vapor to be supplied to the heating 
chamber 3. 

10 [0039] A first door 1 3 is attached to the main body 1 to 
be allowed to be opened and closed. The first door 1 3 is 
opened and closed so as to put in and take out the item 
2 from the heating chamber 3. A second door 14 Is 
attached to the main body 1 to be allowed to be opened 

15 and closed. The second door 14 is opened and dosed 
around a shaft 18 so as to attach and detach a water 
supply tank 15 to and from the vapor generator 12. The 
second door 14 has a window 17 to allow the user to 
visually check the water level in the water supply tank 

20 15. 

[0040] The microwave generator 1 1 includes a magn- 
etron 4 provided outside the heating chamber 3, an 
antenna 18 provided on the ceiling of the heating cham- 
ber 3, and a waveguide 19 for supplying the microwaves 

25 generated by the magnetron 4 to the antenna 18. The 
magnetron 4 is forcibly cooled by a fan 20. 
[0041] Figure 4 shows an inner structure of the heat- 
ing channber 3. As shown in Figure 4, the heating cham- 
ber 3 has top and bottom walls, two side walls, and an 

30 inner rear wall. The inner rear wall has holes 22 in an 
upper part thereof. The two side walls each have a hole 
23 In an upper part thereof. These walls in the heating 
chamber 3 are made of stainless steel and shaped like 
a box. 

35 [0042] Figure 5 shows components of the heating 
chamber 3. The components are assembled in the fol- 
lowing order. 

[0043] First. In the state where the first door 13 is 
opened, a top plate 21 is set at a prescribed position in 

40 the heating chamber 3. The top plate 21 is set so as not 
to expose the antenna 18 (Figure 4). The top plate 21 
has projections 21a and elastic parts 21b. The projec- 
tions 21a are provided on a rear side thereof, and the 
elastic parts 21 b are integrally formed at both two sides 

45 of the front of the top plate 21 . The elastic parts 21 b 
each have a projection 21c. The top plate 21 is set at 
the prescribed position in the heating chamber 3 by 
inserting the projections 21a into the holes 22 (Figure 4) 
in the inner rear wall of the heating chamber 3 and 

50 inserting the projections 21 c into the holes 23 (Figure 4) 
formed on the side walls of the heating chamber 3. 
[0044] Next, supporting plates 24a and 24b are set at 
prescribed positions along the side walls in the heating 
chamber 3. The top ends of the supporting plates 24a 

55 and 24b engage the elastic parts 21 b of the top plate 21 
(Figure 6). The supporting plates 24a and 24b have 
supporting rails 25 Integrally formed thereon. 
[0045] The supporting plates 24a and 24b are identi- 
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cal in shape for convenience In use. 
[0046] A plate 27 has a plurality of holes 26. The plate 
27 is inserted into the heating chamber 3 along the sup- 
porting rails 25 of the supporting plates 24a and 24b. 
The item 2 (Figure 3) is to be placed on the plate 27. s 
[0047] A regenerating plate 28a is set at a prescribed 
position in the heating chamber 3 above the plate 27 
(Figure 6). A regenerating plate 28b Is set at a pre- 
scribed position in the heating chamber 3 below the 
plate 27 (Figure 6). 7o 
[0048] Figure 7 shows a structure of the regenerating 
plates 28a and 28b. The regenerating plates 28a and 
28b are each formed by baking a ceramic (or porcelain) 
plate 29 having glaze 30 applied thereon. The ceramic 
(or porcelain) plate 29 can be, for example. muHite is 
quartz ceramic. The regenerating plates 28a and 28b 
each includes the ceramic (or porcelain) plate 29 and 
the layer of glaze 30 formed on a surface of the ceramic 
(or porcelain) plate 29. When the microwaves are radi- 
ated to the regenerating plates 28a and 28b. the layer of 20 
the glaze 30 generates heat. Such heat is regenerated 
by the ceramic or porcelain plate 29. 
[0049] Figure 8 shows a structure of a vapor generator 
12. The vapor generator 12 includes a vapor generating 
chamber (boiler) 31 attached to the main body 1 . a mag- 25 
netic excitation coil 32 wound around the boiler 31 . a 
foam or fiber metal body 33 provided Inside the boiler 
31. and the water supply tank 15 detachable with 
respect to the main body 1 . 

[0050] The water supply tank 15 is attached to the 30 
main body 1 in the following manner. 
[0051] The second door 14 (Figure 1) is opened, and 
the water supply tank 15 is inserted while being put on 
a bottom plate 34. Thus, a nozzle 36 of the water supply 
tank 15 is inserted into a connection opening 35 pro- 35 
vided on the main body 1. A hook 37 attached to the 
main body 1 engages the water supply tank 15, thereby 
restricting the movement of the water supply tank 15. In 
this manner, the water supply tank 15 is attached to the 
main body 1. 40 
[0052] The connection opening 35 is connected to an 
inlet of a pump 39 through a tube 38a. An outlet 0I the 
pump 39 is connected to a top end of the boiler 31 
through a tube 38b. Due to such a system, water from 
the water supply tank 1 5 is drip-fed onto the metal body 45 
33. 

[0053] A water processing material cartridge (ion 
exchange resin cartridge) 40 is attached to the water 
supply tank 15. When the pump 39 Is operated, the 
water in the water supply tank 1 5 is pumped up through so 
the water processing material cartridge 40. Thus, water 
is supplied to the boiler 31 excluding any scale compo- 
nent (contained in tap water). 

[0054] Figure 9 shows a structure of a heating gener- 
ation section of the boiler 31 . The metal body 33 is cylin- 55 
drical. The metal body 33 has a disc-shaped unglazed 
chip 41 at a top end thereof. A ceramic paper sheet 42 
is provided on the unglazed chip 41 , The ceramic paper 



sheet 42 is heat-resistant and acts as an end surface 
diffusive member for diffusing the water in a horizontal 
direction. The unglazed chip 41 retains moisture satis- 
factorily but does not absorb water sufficiently quickly, 
whereas the ceramic paper sheet 42 does retain mois- 
ture satisfactorily and also absorbs water sufficiently 
quickly. The unglazed chip 41 has a liquid introduction 
groove 43 for efficiently introducing water which has 
been drip-fed ana diffused into an outer peripheral sur- 
face of the metal body 33. 

[0055] The metal body 33 is wrapped around by a 
ceramic cloth 44. which acts as an outer peripheral wall 
diffusive member for diffusing drip-fed water to the outer 
peripheral wall of the metal body 33. The ceramic cloth 
44 is formed by processing ceramic long-fiber assembly 
into cloth. The use of the ceramic cloth 44 provides the 
advantages of improving the ability of retaining moisture 
and also raising the water absorption speed. 
[0056] The water drip-fed from the top end of the 
boiler 31 is quickly absorbed into the ceramic paper 
sheet 42 and diffused into the entirety thereof, and then 
uniformly absorbed into the unglazed chip 41 . Then, a 
part of the water flows down along the metal body 33 
from the uriglazed chip 41 . whereas most of the water 
flows down along the ceramic cloth 44 provided around 
the metal body 33. 

[0057] A shaft member 45 is inserted into the hollow 
space in the cylindrical metal body 33. The shaft mem- 
ber 45 prevents water drip-fed from the top end of the 
boiler 31 from flowing down the hollow space without 
being vaporized. The outer diameter d1 of the shaft 
member 45 is larger than the diameter d2 of the hollow 
space of the metal body 33 acting as a heat generator. 
The shaft member 45 is a rolled cylindrical member and 
has a sufficient spring expansion property to vary the 
outer diameter thereof. The shaft member 45 is kept in 
the hollow space in the metal body 33 by the extending 
force of the spring. 

[0058] When the magnetic excitation coil 32 (Figure 8) 
is excited, the metal body 33 is induced and thus quickly 
heated Into a high temperature. As a result, the water 
drip-fed down the metal body 33 Is heated while passing 
through the foam of the metal body 33 between the 
ceramic cloth 44 and the shaft member 45. The heated 
water is further heated while flowing downward and 
splashed from the downstream end of the metal body 
33 or of a shaft member 45. After that, the water is 
sprayed as the vapor 10 from a vapor outlet 46 (Figure 
8) while in the state of being excessively heated. 
[0059] Referring again to Figure 8, the vapor 10 
sprayed from the vapor outlet 46 is released into the 
heating chamber 3 upward from this lower position 
through a spraying outlet 47. 

[0060] The vapor outlet 46 is attached so as to be 
opposed to the vapor spraying outlet 47 provided in a 
lower part of the left side wall of the heating chamber 3. 
The supporting plates 24a have a vapor direction guide 
48 (also shown in Figure 3) integrally formed in con-e- 
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spondence with the vapor spraying outlet 47. The vapor 
direction guide 48 has an upward outlet. Accordingly, 
the vapor 10 sprayed from the vapor outlet 46 is 
released upward to an upper part of the heating cham- 
ber 3 through the vapor direction guide 48. 5 
[0061] Figure 10 shows a configuration of an electric 
circuit mounted in the main body 1 . 
[0062] A control section 49 controls the execution of 
various routines such as a cooking processing routine 
50, a pre-heating and stand-by routine 51. a cartridge 10 
exchange time notification routine 52, and a water sup- 
ply time notification routine 53. The control section 49 
can also include a microcomputer. 
[0063] After the item 2 is placed on the plate 27 (Fig- 
ure 3), the control section 49 can execute the cooking is 
processing routine 50. Before the cooking processing 
routine 50 is executed, the control section 49 executes 
the pre-heating and stand-by routine 51 . Thus, the heat- 
ing chamber 3 is pre-heated. 

20 

(Pre-heating and stand-by routine) . 

[0064] Figure 1 1 shows the operation of the pre-heat- 
ing and stand-by routine 51 . The pre-heating and stand- 
by routine 51 is executed in a wait state. 25 
[0065] When the control section 49 determines that 
the microwave heating apparatus Is put into the wait 
state, the control section 49 detects when any key of an 
input key group 54 is operated, or automatically 
switches the mode of the pre-heating and stand-by rou- 30 
tine 51 from mode A to mode B, and from mode B to 
mode C over time until It Is detected by a signal from the 
door switch 55 that the first door 1 3 has been opened. 
[0066] In an upper part of the heating chamber 3. a 
temperature sensor 56 is provided as shown in Figures 35 
3 and 4. In mode A, the temperature in the heating 
chamber 3 Is controlled so as to be 70+1 0*'C- As shown 
in (b) and (d) in Figure 11 , the operation of the magnet- 
ron 4 and the fan 20 commences from the start P of pre- 
heating. 

[0067] When the microwaves are radiated in the heat- 
ing chamber 3, the entirety of each of the regenerating 
plates 28a and 28b generates heat. The supporting 
plates 24a and 24b formed of PPS (polyphenylene 
sulfide) also generate heat when irradiated by the 45 
microwaves although the temperature of the heat is 
lower than the heat generated by the regenerating 
plates 28a and 28b. 

[0068] By operating the fan 20, a part of the warm air 
W (Figure 3) which has become warm by cooling the so 
magnetron 4 is released into the heating chamber 3 
through the hole 57 (Figures 4 and 6) formed in the 
inner rear wall of the heating chamber 3. The released 
warm air Wa is sent to a front part of the heating cham- 
ber 3 while being guided, by a partition 21 d provided on 55 
the top plate 21 , between a top wall 3b and the top plate 
21 . From the front end of the top plate 21 . the warm air 
Wa flows into a space where the plate 27 is set from the 



right through a gap S between a front end of the regen- 
erating plate 28a and the first door 13. 
[0069] The air in the space where the plate 27 is set is 
discharged outside through an outlet 58 (Figure 4) 
formed in a left part of the top wall 3b of the heating 
chamber 3 as described below. 

[0070] The outlet 58 is in communication with the 
regenerating plate 28a and the top plate 21 through a 
duct 21 e (Figure 5) formed on the top plate 21 . Air Wb 
in the space where the plate 27 is set flows from the left 
side to between the regenerating plate 28a and the top 
plate 21 and is discharged outside through an outlet 58. 
[0071] In this manner, the air in the heating chamber 
3 is circulated by operating the fan 20. The operation of 
the magnetron 4 continues until the temperature 
detected by the temperature sensor 56 becomes SO^C. 
Portion (a) of Figure 1 1 shows the temperature in the 
heating chamber 3. The operation of the fan 20 contin- 
ues for a while even after the operation of the magnet- 
ron 4 Is stopped in order to cool the components. Even 
while the magnetron 4 is in a pause, the fan 20 is oper- 
ated regularly. Thus, the air in the heating chamber 3 is 
circulated. When the temperature detected by the tem- 
perature sensor 56 is reduced to 60'*C. the control sec- 
tion 49 starts operating the magnetron 4. In this manner, 
the temperature in the heating chamber 3 is controlled 
to be 70±10**C. 

[0072] Portion (c) of Figure 11 shows the period in 
which the excitation coil 32 is driven. The excitation coil 
32 is driven by an excitation coil driver 59 (Figure 10) 
from when the temperature detected by the temperature 
sensor 56 becomes close to 80**C (80**C-A) until such a 
temperature becomes 80*C. Thus, the boiler 31 In the 
vapor generator 12 is pre-heated. 
[0073] In the case where the microwave heating appa- 
ratus is still in the wait state even after the operation 
time period of mode A reaches a prescribed time 
period, the control section 49 executes the pre-heating 
and stand-by routine 51 in mode B for the purpose of 
saving energy In mode B, the target temperature is set 
to be 60±10*'C. which is lower than 70±10''C. A similar 
temperature control to the operation in mode A is exe- 
cuted. 

[0074] In the case where the microwave heating appa- 
ratus Is still in the wait state even after the operation 
time period of mode B reaches a prescribed time 
period, the control section 49 executes the pre-heating 
and stand-by routine 51 in mode C for the purpose of 
saving energy and terminates the temperature control. 
[0075] In either mode B or mode C, when the control 
section 49 detects that any key of the input key group 54 
is operated, the pre-heating and stand-by routine 51 is 
immediately returned to mode A and performs pre-heat- 
ing. 

(Cooking processing routine) 

[0076] In the cooking processing routine 50, based on 
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the data input by the input key group 54. the operation 
pattern of the magnetron 4 and the operation pattern of 
the excitation coil driver 59 are selected. In accordance 
with the selected operation patterns, the microwaves 8 
and the vapor 1 0 are generated. By use of the micro- 
waves 8 and the vapor 10. the item 2 is properly cooked. 
[0077] More specifically, for the cooking processing 
routine 50, one of the operation patterns shown in Fig- 
ures 12 through 15 is selected. 

[0078] in the operation pattern shown in Figure 1 2, the 
rise of the vapor generation by the vapor generator 12 
takes as short a time period as about 10 seconds. 
Accordingly, the vapor from the vapor generator 12 is 
supplied to the heating chamber 3 substantially simulta- 
neously with the start of the operation of the micro- 
waves. As a result, both of the microwaves 8 and the 
vapor 10 are substantially used during the entire time 
for heating for cooking. This restricts vaporization of the 
moisture in the food as the item 2 and realizes a more 
tender finish. 

[0079] Before the cooking processing routine 50 is 
executed, the pre-heating and stand-by routine 51 is 
executed and thus the heating chamber 3 is warmed up 
inside. Accordingly even if the vapor 10 supplied to the 
heating chamber 3 immediately after the execution of 
the cooking processing routine 50 is started, dew con- 
densation does not form on the wall of the heating 
chamber 3. 

[0080] Since there is no dew condensation, unneces- 
sary electric wave absorption is not caused and also 
non-uniformity In the microwave distribution in the heat- 
ing;chamber 3 due to this dew condensation is avoided. 
As a result, a satisfactory heating state is obtained. 
[0081 ] Moreover, the vapor 1 0 supplied to the heating 
chamber 3 is released into an upper part of the heating 
chamber 3 through the vapor direction guide 48 which is 
integrally formed on the supporting plate 24a. Thus, the 
vapor 10 is not in direct contact with the food. Accord- 
ingly the temperature distribution in the heating cham- 
ber 3 is uniform, and heating is performed uniformly - 
over the food. 

[0082] Also in the other operation patterns shown in 
Figures 13 through 15. execution of the pre-heating and 
stand-by routine 51 before the cooking processing rou- 
tine 50 avoids creation of dew condensation when the < 
vapor 10 is supplied to the heating chamber 3. 
[0083] The operation pattern shown in Figure 13 is 
selected for heating and cooking frozen food. While the 
food is frozen, i.e.. the temperature of the food is below 
0**C. the food is heated only by the microwaves 8. Then, s 
when the food is thawed and the temperature of the 
food rises above O^^C, the operation of the vapor gener- 
ator 1 2 is started so as to perform heating for cooking by 
use of both the microwaves 8 and the vapor 10. The 
vaporisation of the moisture from the food starts when 5^ 
the temperature of the food becomes above 0*C. How- 
ever, such vaporization is restricted by cooking while 
wrapping the food with vapor, thereby realizing a more 



tender finish. 

[0084] In the operation pattern shown in Figure 1 4, the 
vapor 10 from the vapor generator 12 is supplied to the 
heating chamber 3 substantially simultaneously with the 
5 Start of the operation of the microwaves, and the opera- 
tion of the vapor generation is finished before the oper- 
ation of the microwaves finishes. In such a case, the 
amount of vapor 1 0 in the heating chamber 3 is reduced 
at the end of cooking. Thus, the food Is easily taken out 
10 without the user coming into contact with the high-tem- 
perature vapor. 

[0085] The operation pattern shown in Figure 15 is 
another pattern which is selected for heating frozen food 
for cooking. While the food is frozen, the food is heated 
T5 for cooking by use of high-output microwaves 8 and low- 
output vapor 10 from the vapor generator 12. Then, 
when the food is thawed and the temperature of the 
food becomes above 0°C. the output of the microwaves 
8 is decreased to a middle level and the output of the 

20 vapor 10 is increased to a middle level. When the tem- 
perature of the food is raised to a middle level, the out- 
put of the microwaves 8 is decreased to a low level and 
the output of the vapor 10 is Increased to a high level. 
[0086] In such a case, the food can be heated uni- 

25 formly while vaporization of the moisture is restricted. 
Thus, a more tender finish is realized. 

(Cartridge exchange time notification routine) 

30 [0087] Figure 16 shows the steps of the cartridge 
exchange time notification routine 52. The control sec- 
tion 49 is structured to control the operation time of the 
pump 39 in accordance with the cartridge exchange 
time notification routine 52 and to notify the exchange 

35 time of the water processing material. To use the car- 
tridge exchange time notification routine 52. set time A 
for exchange notification and set time B for prohibiting 
the operation (B^A) are set in advance. 
[0088] In #1. it is checked whether the set time A and 

w B are to be initially set or not. If no initial setting is to be 
performed, #2 is executed. If initial setting is performed 
in #1 . #2 Is executed after the content (T) in the register 
is reset. 

[0089] In #2. it is checked whether the pump 39 is 
5 operating or not. If it is determined that the pump 39 is 
operating in #2. the operation time of the pump 39 is 
counted in #4 by the register which was reset in #3. 
Then, #5 is executed. If it is determined that the pump 
39 is not operating in #2, #5 is executed without execut- 
0 ing #4. 

[0090] In #5, the content (T) in the register which 
counted the operation time of the pump 39 in #4 and the 
set time A for exchange notification are compared. If it is 
determined that T^ in #5. an instruction for water 
? processing material exchange Is displayed on a display 
60 (Figure 1) of an operation panel in #6. Then. #7 is 
executed. If it is determined that T<A in #5. #7 is exe- 
cuted. 
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[0091] In #7, it is checked whether aflag for instructing 
the operation of the vapor generator 12 is set or not. If it 
is determined that the flag for instructing the operation 
of the vapor generator 12 is not set in #7, the operation 
of the pump 39 and the vapor generator 12 is stopped in 
#8. If it Is determined that the flag tor instructing the 
operation of the vapor generator 12 is set in #7. the con- 
tent (T) of the register which counted the operation time 
of the pump 39 In #4 and the set time B are compared 
in #9. If it is determined that T^B in #9, an instruction for 
prohibiting the operation of the vapor generator 12 is 
displayed on the display 60 of the operation panel in 
#10. Then. #8 is executed. If it is determined that T<B In 
#9, #11 is executed. In #11, the operation of the pump 
39 and the vapor generator 12 is performed. 
[0092] The set time A is keyed in by the input key 
group 54 in accordance with the water quality at the site 
of installment when the microwave heating apparatus Is 
installed. Specifically, the water quality of the site In use 
is measured by a water hardness reagent and the water 
hardness measurement is keyed-in by the input key 
groups 54. More specifically, when the water hardness 
obtained by the measurement using the water hardness 
reagent is one of 50. 1 00 or 200, switching into the oper- 
ation information key-in mode is performed and then the 
water hardness obtained by the measurement is keyed- 
in. In this example, while the first door 13 Is opened, a 
specific key (for example, a cooking start switch) of the 
Input key group 54 Is kept pressed. In this state, a spe- 
cific code is keyed-in, thereby switching the control sec- 
tion 49 into the operation information key-in mode. In 
the case where the water hardness obtained by the 
measurement is 50, "5" and "0" are keyed-in. In this 
case, the control section 49 sets the count value corre- 
sponding to the operation time of the pump 39 which is 
required to supply 600 liters of water as the set time A, 
and executes the cartridge exchange time notification 
routine 52. 

[0093] In the case where the water hardness obtained 
by the measurement Is 100, the control section 49 sets 
the count value corresponding to the operation time of 
the pump 39 which is required to supply 300 liters of 
water as the set time A, and executes the cartridge 
exchange time notification routine 52. 
[0094] In the case where the water hardness obtained 
by the measurement is 200, the control section 49 sets 
the count value corresponding to the operation time of 
the pump 39 which is required to supply 150 liters of 
water as the set time A, and executes the cartridge 
exchange time notification routine 52. 

(Safety routine) 

[0095] As shown in Figure 8. the main body 1 includes 
a detachable sensor 61 for detecting that the water sup- 
ply tank 1 5 is properly set, and a water level detector 62 
for detecting the water level in the water supply tank 1 5. 
The water level detector 62 includes a magnetic float 63 



incorporated Into the water supply tank 15 and a float 
sensor 64 incorporated into the bottom plate 34 for 
detectirig the position of the magnet float 63. 
[0096] As shown in Figure 17. when the control sec- 

5 tion 49 detects the power has been turned on in #1 2. the 
control section 49 checks the detachable sensor 61 in 
#13 and checks the float sensor 64 in #14. Then, the 
control sensor 49 checks whether the start key in the 
input key group 54 has been operated or not in #1 5. 

10 [0097] Accordingly, only when the water supply tank 
15 is properly set in the main body 1 and water in at 
least a minimum possible amount remains, the opera- 
tion of the vapor generator 12 starts in response to the 
input by the start key (#1 5, #1 6). If the water supply tank 

75 15 is not properly set in the main body 1 or the water 
level is not sufficiently high, the operation of the vapor 
generator 12 is stopped in #17. Thus, safe operation of 
the vapor generator 12 is guaranteed. 
[0098] The water processing material cartridge 40 is 

20 Inserted from below Into a corresponding part of a lid 
15a of the water supply tank 15 and pivoted by a pre- 
scribed angle for locking, thereby being attached to the 
water supply tank 15. Such an attachment makes it eas- 
ier to exchange the water processing material cartridge 

25 40. The water supply tank 1 5 is structured so that a con- 
nection position J (Figure 8) between the lid 15a and the 
water processing material cartridge 40 is above the 
highest water level of the water supply tank 15. Accord- 
ingly when the water supply tank 1 5 is operated without 

30 mounting the water processing material cartridge 40, 
water is not supplied to the vapor generator 12 even if 
the pump 39 is operated. Thus, the water containing a 
scale component is avoided from being erroneously 
supplied to the metal body 33, and thus from dogging 

35 the metal body 33. 

[0099] In the state where the water processing mate- 
rial cartridge 40 is not mounted, water is not supplied to 
the metal body 33 even if the pump 39 is operated. This 
raises the temperature of the metal body 33 abnormally 

40 In this example, the control section 49 monitors the tem- 
perature of the metal body 33 using a thermal switch 65 
so that the operation of the excitation coil driver 59 is 
stopped when such an abnormal temperature rise is 
detected. 

45 [0100] When the water drip-fed on the metal body 33 
is not completely vaporized, a water puddle is gener- 
ated In the vicinity of the vapor outlet 46 of the vapor 
generator 12. In this example, as shown in Figure 8, the 
lower level of the vapor outlet 46 is set to be lower than 

so the level K (Figure 8) of the vapor spraying outlet 47 in 
the heating chamber 3. Accordingly even if a water pud- 
dle is generated in the vicinity of the vapor outlet 46, 
such water does not flow into the heating chamber 3 
through the water spraying outlet 47. 

55 [0101] The water puddle generated in the vicinity of 
the water outlet 46 flows down to a waste water tank 67 
from a discharge outlet 46a through a trap 66. The 
waste water generated in the heating chamber 3 is 
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received by a conduit 68 and flows into the waste water 
tank 67. 

[0102] In this example, the time for exchanging the 
water processing material cartridge 40 to be notified Is 
determined based on the operation time of the pump s 
39. Alternatively, such time can be determined based on 
the operation time of the vapor generator 12 as shown 
in Figure 19 or based on the water amount supplied by 
the pump 39 as shown in Figure 20. In Figure 20. letter 
V represents the result of accumulation of the water io 
amount supplied by the pump, letter Q represents the 
flow rate of the pump which is set per unit time, and let- 
ter T represents the sampling time Interval. 
[01 03] In the above examples, upon the detection that 
the water processing material cartridge 40 has reached 75 
the exchange time, the boiler 31 and the pump 39 are 
stopped. In the example shown in Rgure 16, a water 
processing material cartridge 40 is exchanged with a 
new one. and the same register content which was reset 
in #3 is reset and the routine returns to #1 . At this point, 20 
the operation resumes for the first time after the 
exchange. Alternatively, the control section 49 can be 
structured to stop the operation upon the detection that 
the water processing material cartridge 40 has reached 
the exchange time and to detect the input operation for 25 
restart and allow the operation only for a prescribed 
time period. By such a system, the user can use the 
microwave heating apparatus even while a new water 
processing material cartridge 40 is being prepared. It is 
expected that the work efficiency is improved by such a so 
system. This can also be applied to the case where the 
time for exchanging the water processing material car- 
tridge 40 is determined based on the operation of the 
boiler 31 or the water amount supplied by the pump. 
[01 04] In the above-described example, two regener- as 
ating plates 28a and 28b are used. A regenerating plate 
can be provided on at least one surface of the top, bot- 
tom, left, right and inner rear walls of the heating cham- 
ber 3. Such an arrangement of the regenerating plate is 
effective for restricting the creation of dew condensation 40 
when the vapor 10 is supplied into the heating chamber 
3. 



(Water supply notification routine) 



45 



[01 05] As shown in Figure 21 . the water supply notifi- 
cation is controlled based on the exchange notification 
based on a detection signal from the float sensor 64 and 
also on set time C for prohibiting the operation of the 
vapor generator 12. The water level detected by the so 
float sensor 64 is above the inlet of the water processing 
material cartridge 40. and thus water supply to the 
vapor generator 12 is possible even after the float sen- 
sor 64 operates. The float sensor 64 includes a float 
having a buried magnet mounted In the water supply 55 
tank 15 and a lead switch provided at a position sepa- 
rated from the water supply tank 15. 
[0106] When the water supply tank 15 is properly 



mounted, the vapor generator 1 2 is properly operated in 
#18. The control section 49 checks the float sensor 64 
in #1 9. If a water level is not detected in #1 9, the opera- 
tion of the vapor generator 12 in #18 is continued. If a 
water level is detected in #19, the water supply notifica- 
tion Is displayed on the display 60 of the operation panel 
#20 and also supplementary operation is performed in 
#21. In #22, the operation time is counted. In #23, the 
content (K) in the counting register and the supplemen- 
tary operation time C are compared. If it is determined 
that K^C in ffiS, Instructions for supplying water to the 
water supply tank 15 and for prohibiting the operation of 
the vapor generator 12 are displayed on the display 60 
of the operation panel in #24. Then, the operation of the 
vapor generator 12 is stopped in #25. If it is determined 
that K<C in #23, the supplementary operation is allowed 
in #21, and the operation time is accumulated in #22. 
[0107] As described above, by providing supplemen- 
tary operation time and allowing the vapor generation to 
continue even after the water supply notification, the 
vapor generator is prevented from stopping when the 
vapor is used for cooking. Thus, cooking can be contin- 
ued even during water supply. 

[0108] The same effects can be obtained by setting 
the supplementary operation time by comparing the sig- 
nal from the water level detector to the notified water 
level and the water level at which the operation is pro- 
hibited. 

INDUSTRIAL APPLICABILITY 

[01 09] In a microwave heating apparatus according to 
claim 1, the heating chamber includes a regenerating 
plate for generating and regenerating heat when radi- 
ated by the microwaves from the microwave generator. 
By supplying the vapor to the heating chamber in the 
state where the regenerating plate is heated, dew con- 
densation can be reduced. 

[Oil 0] In a microwave heating apparatus according to 
claim 2, the vapor generator includes an excitation coil 
provided outside a vapor generating chamber and a 
metal body provided inside the vapor generating cham- 
ber which is formed of one of foam and fiber, and water 
from a water supply tank is drip-fed on a top end of the 
metal body. Thus, dew condensation can be reduced, 
and the vapor can be supplied to the heat chamber. 
Thus, the time required for cooking can be shortened. 
[01 1 1 ] In a microwave heating apparatus according to 
daim 3 or 4, the regenerating plate is provided at a 
specified position. Such an arrangement of the regener- 
ating plate enables efficient heating of the regenerating 
plate by microwaves radiated to the heating chamber. 
This is effective in preventing dew condensation when 
the vapor is supplied into the heating chamber. 
[01 12] In a microwave heating apparatus according to 
claim 5. a control section is provided for pre-heating the 
regenerating plate to a prescribed tenperature by. 
operat the microwave generator prior to the supply of 
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the vapor to the heating chamber from the vapor gener- 
ator. By such pre-heating, the regenerating plate is 
heated to a prescribed temperature at the time when the 
vapor is supplied to the heating chamber. As a result, 
generation of dew condensation when the vapor is sup- 
plied to the heating chamber is prevented certainly. 
[01 13] In a microwave heating apparatus according to 
claim 6. a vapor spraying outlet is provided for reteas the 
vapor upward from a lower position in the heating cham- 
ber. The vapor supplied to the heating chamber is blown 
into an upper position of the heating chamber and then 
moves into a lower position of the heating chamber at 
which the item to be heated is set Since the vapor does 
not get into direct contact with the item to be heated, the 
item can be heated uniformly lor cooking. 
[01 14] In a microwave heating apparatus according to 
claim 7, a supporting plate is provided for covering a 
side wall of the heating chamber and supporting ends of 
the regenerating plate, and the regenerating plate has a 
vapor direction guide formed thereon for releasing the 
vapor upward to a position corresponding to a vapor 
spraying outlet formed at a lower position of the side 
wall of the heating chamber. The vapor supplied to the 
heating chamber is blown into an upper position of the 
heating chamber and then moves into a lower position 
of the heating chamber where the item to be heated is 
set. Since the vapor does not get into direct contact with 
the item to be heated, the item can be heated uniformly 
for cooking. 

[01 15] In a microwave heating apparatus according to 
claim 8, a length of the regenerating plate in a depth 
direction is shorter than a length of the heating chamber 
in the depth direction, and the heating chamber is struc- 
tured so that air warmed by cooling a magnetron (oscil- 
lation tube) of a microwave generator flows in through a 
gap between at least one of the walls of the heating 
chamber and the regenerating plate which is set in the 
heating chamber. By such a structure, warm air is sup- 
plied into the heating chamber so that the air in the heat- 
ing chamber supplied with the vapor is circulated, 
without providing a special heating apparatus for heat- 
ing air. This is effective in restricting the generation of 
dew condensation and making the temperature in the 
heating chamber uniform. 

[01 16] In a microwave heating apparatus according to 
claim 9, a vapor spraying outlet formed at the lower 
position on a side wall of the heating chamber is con- 
nected to an outlet of a boiler of the vapor generator, 
and a lower level of the vapor spraying outlet is lower 
than a lower level of the outlet of the boiler. Thus, water 
flowing down without becoming vapor is prevented from 
being flowing into the heating chamber. 
[01 17] In a microwave heating apparatus according to 
claim 10, the regenerating plate efficiently regenerates 
the heat generated by radiation of the microwaves. 
Thus, the surface of the regenerating plate can be pre- 
heated to a uniform temperature. This is effective in 
restricting the generation of dew condensation when the 



vapor is supplied to the heating chamber. 
[01 18] In a microwave heating apparatus according to 
claim 11, the control section pre-heats the heating 
chamber to a first target temperature under a certain 

5 condition and pre-heats the heating chamber to a sec- 
ond target temperature under another condition. By 
switching the target temperature, energy-saving opera- 
tion can be realized without spoiling the functions of the 
microwave heating apparatus. 

10 [01 19] In a microwave heating apparatus according to 
claim 12, the water drip-fed from the water supply tank 
reaches the metal body while being uniformly diffused 
by a diffusive member. By this, the heating efficiency of 
the metal body is improved and liquid is prevented from 

15 flowing down without being vaporized. Since the tem- 
perature of the heat generating body is reduced, the 
deterioration of the heat generating body by the heat is 
restricted, thus improving the durability thereof. 
[0120] In a microwave heating apparatus according to 

20 claim 13, the water drip-fed from the water supply tank 
reaches the metal body while being uniformly diffused 
by an outer peripheral wall diffusive member. Diffused 
water is heated on the outer peripheral wall where the 
heating temperature is the highest. As a result, the heat- 

25 ing efficiency is raised and heating speed is increased. 
[01 21 ] In a microwave heating apparatus according to 
claim 14, the outer peripheral wall diffusive member is 
formed of long-fiber assembly. The water which has 
reached the top end of the outer peripheral wall diffusive 

30 member flows down uniformly. Moreover, since the 
long-fiber assembly retains the liquid in the gap among 
the fibers, the liquid supplied to the heat generating 
body is prevented from flowing down without being 
vaporized. By processing the long-fiber assembly into a 

35 cloth, the capillary function and the ability of retaining 
the moisture are improved, and fiber disturbance is 
reduced. Thus, the attachment of the outer peripheral 
wall diffusive material to the heat generating body 
becomes easy. 

40 [0122] In a microwave heating apparatus according to 
claim 15, water passes through the cylinder passage 
defined by the inner wall of the metal body and the shaft 
member. Accordingly, the heating efficiency can be 
improved. Since the heated vapor is diffused at a high 

45 speed in the heat generating body so as to heat the liq- 
uid which has not been vaporized, the heating tempera- 
ture distribution of the metal body is made uniform, 
thereby improving the durability. 

[01 23] In a microwave heating apparatus according to 
50 claim 16, the shaft member can be inserted into the hol- 
low space in the metal body while the outer diameter of 
the shaft member is reduced. Thus, the attachment of 
the shaft member to the metal body becomes easy. 
After the shaft member is inserted into the hollow space 
55 in the metal body, the shaft member is pushed onto the 
inner wall of the metal body by the extending force of the 
spring. Thus, the shaft member is certainly secured. 
Since the adherence between the shaft member and 
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the metal body is improved, the heated liquid is pre- 
vented from flowing out of the passage of the heat gen- 
erating body. As a result, the efficiency of vaporization 
of the liquid by heating is improved. 
[01 24] In a microwave heating apparatus according to 
claim 17, the vapor generator is structured so as to 
pump the water up into the water supply tank by a pump 
through a water processing material cartridge attached 
to the water supply tank. Even If the microwave heating 
apparatus is operated without mounting the water 
processing material cartridge, water containing any 
scale component Is not provided to the metal body. 
Thus, clogging of the metal body by malfunction can be 
prevented. 

[0125] In a microwave heating apparatus according to 
claim 18, the control section notifies the time to 
exchange the water processing material cartridge. 
Thus, the microwave heating apparatus is prevented 
from operating beyond the time to exchange the water 
processing material cartridge. Moreover, it is possible to 
urge the user to exchange the water processing mate- 
rial cartridge before the function of the cartridge is dete- 
riorated. This guarantees the long-time safe operation 
of the microwave heating apparatus. 
[01 26] In a microwave heating apparatus according to 
claim 19, the control section allows the operation of the 
pump under a specific condition after stopping the oper- 
ation of the pump by detecting that the time to exchange 
the water processing material cartridge is approaching. 
Thus, the user can use the microwave heating appara- 
tus even while preparing for a new water processing 
material cartridge. As a result, the work efficiency of the 
microwave heating apparatus is increased. 
[01 27] In a microwave heating apparatus according to 
claim 21, the control section notifies the water supply 
when a water level detector detects that the water level 
in the water supply tank has reached a detection level 
and still continues the operation of the vapor generator 
for a prescribed time period. Since the generation of the 
vapor is continued even after the water supply notifica- 
tion, interruption of a vapor-utilizing function can be 
avoided. 

[0128] In a microwave heating apparatus according to 
claim 22, the water level detector can separate the liquid 
container from the vapor generator. Accordingly, supply 
of water to the liquid container and the washing of the 
liquid container can be conducted under a water faucet 
by separating the liquid container from the main body. 
Thus, the work load is alleviated and water splashing 
caused during work is prevented. 
[0129] In a microwave heating apparatus according to 
claim 24. a waste water tank is provided at a lower post 
of a main body of the microwave heating apparatus for 
receiving water from dew condensation in the heating 
chamber and the water discharged from the boiler of the 
vapor generator. Since the waste water can be collected 
in the waste water tank, operability is improved. 
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Claims 

1 . A microwave heating apparatus, comprising: 

a heating chamber for accorhmodating an item 
to be heated; 

a microwave generator for radiating micro- 
waves to the heating chamber, and 
a vapor generator for supplying vapor to the 
heating chamber; 

wherein the heating chamber includes a regen- 
erating plate for generating and regenerating 
heat when radiated by the microwaves from the 
microwave generator, thereby reducing dew 
condensation caused by the vapor in the heat- 
ing chamber. 

2. A microwave heating apparatus according to claim 
1, wherein: 

the vapor generator includes an excitation coil 
provided outside a vapor generating chamber 
and a metal body provided inside the vapor 
generating chamber which is made of one of 
foam and fiber, and 

water from a water supply tank is drip-fed onto 
a top end of the metal body. 

1. A microwave heating apparatus according to claim 
1 , wherein the regenerating plate is provided on at 
least one of top, bottom, left, right and inner rear 
walls included in the heating chamber. 

. A microwave heating apparatus according to claim 
1 , wherein the regenerating plate is on at least one 
of an upper position and a lower position with 
respect to a position at which the item to be heated 
is located in the heating chamber. 

A microwave heating apparatus according to claim 
1, further comprising a control section for pre-heat- 
ing the regenerating plate to a prescribed tempera- 
ture by operat the microwave generator prior to a 
supply of the vapor to the heating chamber from the 
vapor generator. 

A microwave heating apparatus according to claim 
1. wherein a vapor spraying outlet is provided for 
releasing the vapor upward from a lower position in 
the heating chamber. 

A microwave heating apparatus according to claim 
1, wherein a supporting plate is provided for cover- 
ing a side wall of the heating chamber and support- 
ing ends of the regenerating plate, and the 
regenerating plate has a vapor direction guide 
formed thereon for releasing the vapor upward to a 
position corresponding to a vapor spraying outlet 
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formed at a lower position of the side wall of the 
heating chamber. 

8. A microwave heating apparatus according to claim 
1 , wherein a length of the regenerating plate in a 
depth direction is shorter than a length of the heat- 
ing chamber in the depth direction, and the heating 
chamber is structured so that air warmed by cooling 
a magnetron of a microwave generator flows in 
through a gap between at least one of the walls of 
the heating chamber and the regenerating plate 
which is set In the heating chamber. 

9. A microwave heating apparatus according to claim 
1, wherein a vapor spraying outlet formed at the 
lower position on a side wall of the heating chamber 
is connected to an outlet of a boiler of the vapor 
generator, and a lower level of the vapor spraying 
outlet is lower than a lower level of the outlet of the 
boiler. 

10; A microwave heating apparatus according to claim 
1, wherein the regenerating plate includes a plate 
formed of one of ceramics or porcelain and a glaze 
layer formed on a surface of the plate, the glaze 
layer generates heat when radiated by the micro- 
waves, and the plate regenerates the heat which is 
generated by the glaze layer. 

11. A microwave heating apparatus according to claim 

1. further comprising a control section for pre-heat- 
ing the heating chamber to a first target tempera- 
ture by operat the microwave generator prior to the 
generation of the vapor generator when detecting a 
pre-heating start instruction while being in a wait 
state, and also for pre-heating the heating chamber 
to a second target temperature which is lower than 
the first target temperature when not detecting any 
action during a prescribed time period. 

12. A microwave heating apparatus according to claim 

2, wherein the vapor generating chamber includes 
a diffusive member for diffusing water drip-fed from 
the water supply tank. 

13. A microwave heating apparatus according to claim 

12. wherein the diffusive member includes an end 
surface diffusive member provided at an end sur- 
face of the metal body and an outer peripheral wall 
diffusive member provided on an outer peripheral 
wall of the metal body. 

14. A microwave heating apparatus according to claim 

1 3, wherein the outer peripheral wall diffusive mem- 
ber is formed of long-fiber assembly having an abil- 
ity of absorbing liquid and an ability of retaining 
liquid. 



1 5. A microwave heating apparatus according to claim 
2. wherein: 

the metal body includes a hollow space, and 
5 a shaft member is inserted into the hollow 

space for preventing water drip-fed from the 
water supply tank from flowing down from the 
hollow space without being vaporized. 

10 16. A microwave heating apparatus according to claim 
15, wherein the shaft member is a rolled cylindrical 
member which has a sufficient spring property to 
vary an outer diameter thereof. 

15 17. A microwave heating apparatus according to claim 
2, wherein the vapor generator is structured so as 
to pump the water up into the water supply tank by 
a pump through a water processing material car- 
tridge attached to the water supply tank. 

20 

18. A microwave heating apparatus according to claim 
17, further comprising a control section for deter- 
mining time to exchange the water processing 
material cartridge based on the operation time of 

25 the vapor generator or the operation time o1 the 
pump for pumping up the water from the water sup- 
ply tank, or the result of accumulation of amount of 
supplied water, and for notifying the time to 
exchange. 

30 

19. A microwave heating apparatus according to claim 
17, further comprising a control section for stopping 
the operation of the pump by detecting that the time 
to exchange the water processing material car- 

35 fridge is approaching and for allowing the operation 
of the pump only during a prescribed time period by 
detecting an input operation for instructing a re- 
start while the operation of the pump is stopped. 

40 20. A microwave heating apparatus according to claim 
17, further comprising an input device for inputting 
a set value for the time to exchange the water 
processing material cartridge. 

45 21. A microwave heating apparatus according to claim 
2. further comprising a control section for notifying 
water supply when a water level detector detects 
that a water level In the water supply tank has 
reached a detection level and for still continuing the 

so operation of the vapor generator for a prescribed 
time period. 

22. A microwave heating apparatus according to claim 
21 , wherein the water level detector includes a float 
55 having a buried magnet mounted in the water sup- 
ply tank and a lead switch provided at a position 
separated from the water supply tank. 
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23. A microwave heating apparatus according to claim 
21 , wherein the detection level is above an inlet of 
the water processing material cartridge attached to 
the water supply tank. 

5 

24. A microwave heating apparatus according to claim 
1 , wherein a waste water tank is provided at a lower 
position of a main body of the microwave heating 
apparatus for receiving water from the dew conden- 
sation in the heating chamber and the water dis- io 
charged from the boiler of the vapor generator. 
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FIG. 6 
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